Magnetic islands and singular currents at rational surfaces in three-dimensional MHD equilibria
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1. Motivation and Summary 2. MRXMHD theory 4. Analytical linear theory 5. SPEC simulations
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» Singular currents are critical for the stability of 3D MHD equilibria [2]. PPet-p d P i t§ _ Ly = " . Cylindrical MRXMHD equilibria
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(1) describes the formation of magnetic islands at resonant rational surfaces, — sheet associated with it [11]. LN
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| » In the future, SPEC will be used

02 04 06 to compute 3D MHD equilibria in T
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tokamaks and stellarators.
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(2) retrieves the ideal MHD limit where magnetic islands are shielded, » Computes MRxMHD equilibria.

(3) computes the subsequent formation of singular currents.
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» Runs slab, cylindrical and toroidal geometries.

. A numerical implementation of MRXxMHD, the Stepped-Pressure Equilibrium Code (SPEC), ISLAND SHIELDING AND 1/x-CURRENT

(1) agrees with the analytical model for small perturbations in slab geometry, - Benchmarked against VMEC in axisymmetry [8].

(2) can compute 3D equilibria in cylindrical and toroidal configurations.
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» Reproduced helical states in RFP [9].
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» Results encourage the use of MRXMHD to compute three-dimensional MHD equilibria with
magnetic islands and singular currents in cylindrical and toroidal configurations.

» Calculated DIII-D equilibria with RMPs [8].
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